Dual antiplatelet therapy comprising of aspirin and a P2Y 12 inhibitor has been the primary treatment regimen for ACS patients undergoing PCI [1] . Prior to the introduction of prasugrel and ticagrelor, clopidogrel had been the primary antiplatelet drug used in this population. However, since there is increasing evidence that suggests limited effectiveness of clopidogrel in poor and intermediate CYP2C19 metabolizers and perhaps improved cardiovascular (CV) outcomes with the newer agents, anti-platelet drug prescription practice patterns may shift [2] [3] [4] . Following the Black Box warning by the FDA on clopidogrel, there was an added incentive for the adoption of these two newer alternatives to clopidogrel [5] Therefore, prior to adopting this change, a key policy question for health system administrators or the medical community as a whole is-whether the use of prasugrel and ticagrelor is cost-effective as compared to generic clopidogrel. Health systems are more likely to adopt these newer effective drugs when cost-effectiveness can be demonstrated. Since no head-to-head trials exist comparing the cost-effectiveness of these three drugs, the next best option would be to demonstrate the cost-effectiveness of these drugs through decision analytic modeling as performed by Jiang and You in this issue of Cardiovascular Drugs and Therapy [6] .
Decision analytic models provide a framework for making decisions under uncertainty, which in this case is to estimate incremental costs and incremental effects associated with each of the three options, which in turn helps estimate the incremental cost-effectiveness ratio or ICER between pairs of options [7] . This framework provides a structured way to synthesize, use, and potentially extrapolate data for time horizons relevant for the study using a hypothetical population that resembles a real-world patient population [7] . The authors use a hybrid model-a decision-tree model for 1-year use of DAPT and a life-long Markov model for survivors of the 1-year DAPT cohort to evaluate the cost-effectiveness of the three treatment strategies: (i) universal clopidogrel 75 mg daily; (ii) universal alternative P2Y 12 inhibitor (either prasugrel 10 mg daily or ticagrelor 90 mg twice daily), and (iii) CYP2C19 LOF/GOF-guided therapy. Patients during the first year of DAPT may die from CVevents or fatal bleeding; those that survive may remain event-free or experience nonfatal stroke, nonfatal myocardial infarction (MI), stent thrombosis, or nonfatal bleeding. Patients surviving the first year (except nonfatal MI patients) move on to the Markov model as having ischemic heart disease, and then during the yearly model cycle, patients may experience no event, acute MI, or death. The cost-effectiveness analysis was conducted from the perspective of a US healthcare provider.
The clinical inputs for the model were based on combination of randomized controlled trials and meta-analyses found from a keyword-based Medline literature search covering the period from 2000 through 2016. The utility or disutility associated with most of the disease states in the model were from the US Medical Expenditure Panel Survey as estimated by Sullivan et al. [8] . Healthcare cost inputs for the model were derived from multiple sources including Medicare DRG rates for some key adverse events, commercial claims, published studies, and price-comparison websites for prescription drugs.
Patients in the CYP2C19 LOF/GOF-guided cohort experienced the lowest rates of nonfatal stroke (0.72%), cardiovascular death (2.42%), and major bleeding (2.73%). Compared to universal clopidogrel and universal alternative P2Y 12 inhibitor arms, CYP2C19 LOF/GOF-guided therapy was associated with risk reductions of 16 and 26% in nonfatal stroke, 31 and 19% in CV death, and 9 and 17% in major bleeding episodes, respectively. Patients in the universal alternative P2Y 12 inhibitor arm had the lowest rates of nonfatal MI and stent thrombosis.
The CYP2C19 LOF/GOF-guided treatment strategy was associated with the lowest cost compared to universal clopidogrel and universal alternative P2Y 12 inhibitor therapy ($76,450 vs. $76,906 vs. $78,296), and highest QALY (7.5301 vs. 7.4381 vs. 7.4868), and therefore emerged as the most cost-effective treatment strategy among the three options. Compared to universal clopidogrel therapy, universal P2Y 12 had an ICER of $28,542/QALY, which is below the willingness-to-pay threshold of $50,000/QALY, and therefore cost-effective. One-way sensitivity analysis evaluating the effects of parameter uncertainty one at a time indicated that universal clopidogrel becomes more cost-effective than CYP2C19 LOF/GOF-guided therapy if the hazard ratio (HR) of CV death in carriers versus non-carriers of CYP2C19 LOF allele among clopidogrel users is below 1.94. Similarly, if the HR of CV death in non-carriers of CYP2C19 LOF versus general clopidogrel users is less than 0.25, universal clopidogrel emerges as the preferred strategy. Probabilistic sensitivity analysis, which assesses the uncertainty of the model results by varying all the model parameters simultaneously, was performed using 10,000 Monte Carlo simulations, CYP2C19 LOF/GOF-guided treatment strategy was found to be cost-effective 99.07% of the time, while the universal P2Y 12 inhibitor and universal clopidogrel were preferred strategies in only 0.04 and 0.89% of the time.
Jiang and You demonstrated that CYP2C19 LOF/GOFguided therapy is cost-effective compared to universal clopidogrel and universal P2Y12 inhibitor therapy [6] . However, this overall finding needs to be interpreted in the context of the study's following limitations. First, the model assumed only the perspective of a US healthcare provider. However, as suggested by the Second Panel in Costeffectiveness in Health and Medicine [9, 10] , costeffectiveness analysis should be carried out both from the societal perspective and the healthcare sector perspective. The latter is important to understand the broad allocation of healthcare dollars across the population [9] . Second, model inputs can substantially influence the study results. In particular, the source of pricing information for the three antiplatelet drugs (pharmacychecker.com) considered in this study provides wide ranges and it was not clear how the authors determined the prices for these three drugs and their ranges. Similarly, with regard to the cost of clinical events, the authors simply mentioned that they obtained those costs from Medicare DRG data but it was not clear what specific MSDRGs were used, whether national or regional rates were used, and whether adjustments for wage index and geographic factors were carried out or not.
The study adds to an increasing body of evidence on the cost-effectiveness of personalized antiplatelet therapy for ACS patients undergoing PCI [11] [12] [13] . This growing evidence base will help US reimbursement authorities in making coverage decisions for personalized antiplatelet therapy since they are ultimately the gatekeepers of medical technology diffusion in the USA. The results of the NHLBI-funded TAILOR-PCI trial, the largest CV trial of personalized medicine, will directly address this issue [14] .
